Introduction: Research shows that intensive care patients experience pain both at rest and during procedures. Critically ill patients frequently have impaired ability to communicate pain and discomfort, making pain assessment and pain management challenging. Systematic pain assessment with valid tools is essential for good pain management. The Critical-Care Pain Observation Tool (CPOT) is a pain assessment tool with four domains.
Research shows that intensive care patients frequently suffer from undertreatment of pain (1) (2) (3) (4) (5) . Undertreatment of pain can have serious physical and psychological consequences (6) (7) (8) . The golden standard for pain assessment is the patient's own description of pain (9, 10) . However, the intensive care patient's impaired ability to communicate entails that the patient may experience pain without being able to express it in a way that health care personnel comprehend (4, 7, 11 ). Patients' inability to self-report pain hinders effective pain management.
Systematic pain assessment with valid tools has proven essential to good pain treatment and may be used as a quality indicator of clinical practice (12, 13). There are several tools for assessing pain in adult intensive care patients, but according to international clinical guidelines (14) , The Behavior Pain Scale (BPS) (15) and The Critical-Care Pain Observational Tool (CPOT) (16, 17) have the highest validity and reliability. Rijkenberg et al. compared the CPOT and the BPS and concluded with a preference for the CPOT, due to better discriminant validity, meaning the tool measures pain better when the intensive care patient is assumed to have pain (19) .
In the international clinical guidelines, Barr et al. refer to the testing of the two tools' psychometric characteristics (measurement characteristics, user friendliness, the tool's validity and reliability, etc.). The CPOT appeared to be somewhat better, but both the CPOT and the BPS are equally recommended (14) . The guidelines recommend that the CPOT and the BPS be translated and validated into more languages (14) . The BPS is translated into Norwegian and tested for reliability by Olsen and Rustøen (18) . Translating the CPOT into Norwegian and testing it for validity and reliability will thus be an advantage. The aim of the study was to translate and investigate the validity and reliability of the Norwegian version of the CPOT in a general intensive care unit.
METHOD
The study had a descriptive quantitative design. The pain assessment tool CPOT was translated into Norwegian and examined for discriminant validity and interrater reliability.
Discriminant validity refers to whether the CPOT measures pain when pain is present and does not measure pain when pain is not present. Interrater reliability measures the degree of agreement between two intensive care nurses' CPOT scores.
STUDY SETTING AND SAMPLE
The study was performed in a general intensive care unit at a Norwegian university hospital from April to September 2014. The majority of the unit's patients were mechanically ventilated, received continuous analgesia (pain medication) and sedation (tranquilisers/sleep medication), and had impaired ability to communicate. Of a total 100 nurses in the unit, 95 were intensive care nurses.
The nurses daily assess the intensive care unit patients' level of consciousness using the Richmond Agitation and Sedation Scale (RASS) (14, 20) . The RASS measures agitation and sedation level, the score ranging from +4 to -5, where a score of 0 indicates an awake and adequate patient. Scores from -1 to -5 indicate an increasingly sedated patient, and scores from +1 to +4 indicate an increasingly irritable and agitated patient.
The inclusion criteria for the patients in the study were a stay in the intensive care unit of >24 hours, ?18 years, and being mechanically ventilated. Patients given muscle relaxants were excluded from the study. Muscle relaxants effectively stop all grimacing and peripheral muscle movements, and the CPOT cannot be used in pain assessments of patients when such medication is administered. One of the authors and one intensive care nurse not directly involved in patient care included patients as they were admitted to the unit. A total of 18 patients were included in the study: seven men and eleven women aged 31-84 years, with a median age of 51 years. The patients were divided into three diagnosis categories: thoracic surgical and cardiovascular patients gastrosurgical and gastromedical patients neurosurgical and neurological patients
The inclusion criteria for the nurses were being experienced intensive care nurses with a minimum of five years seniority, who had worked some shifts together, and were willing to participate in the study. The six nurses consenting to participation had between five and 23 years of experience as intensive care nurses, with a median of 16 years. The nurses, in pairs, performed 91 CPOT scorings of the 18 included patients.
TRANSLATION OF THE CPOT
The English original version of the CPOT (16) and accompanying instructions were translated into Norwegian in accordance with an internationally recommended translation process, in which both cultural and linguistic adaptations are emphasised (22) . The translation process contains ten steps: preparation, forward translation, reconciliation, back translation, review, harmonization, cognitive debriefing, review of cognitive debriefing results and finalisation, proofreading and final report.
Patients unable to self-report pain constitute a challenge to effective pain relief.
In step one, preparation, the CPOT copyright holder, Céline Gélinas, gave written permission This version of the CPOT was reviewed by the three initial translators and sent to Gélinas, who approved the version without comments.
We compared the English translation with the Norwegian version to ensure that the translation harmonized with the original text, i.e. had the same content as the original tool.
Five experienced intensive care nurses unfamiliar with the CPOT tested the Norwegian version. The feedback was that it was understandable and practicable in use, and consequently, we did not change anything after the review. The final version of the CPOT was proofread several times by persons with good knowledge of Norwegian. Each step of the process was described in a table that constituted the final report for the translation work.
THE CRITICAL-CARE PAIN OBSERVATION TOOL (CPOT)
The pain assessment tool, CPOT is based on four domains: the patient's facial expressions, body movements, compliance with ventilator (or voice use for non-intubated patients), and muscle tension (16) 
TRAINING
The intensive care nurses were given a one-hour training session in the use of the CPOT. The training included a thorough presentation of the tool, how to score the behavioural components in CPOT, and how to fill in the registration form. The training session also included a practical exercise in which the nurses scored CPOT based on four "patient situations", presented in an instruction video.
DATA COLLECTION
The six intensive care nurses assessed, in pairs and simultaneously, the pain expression of a patient during a turning procedure. We chose the procedure of turning the patient as this constitutes a painful procedure for intensive care patients (2). The patient was first observed for one minute at rest in accordance with the written instructions. The nurses next observed the patient being turned. Each nurse filled in the CPOT form independently, giving the patient a score for each of the four behavioural domains both at rest and during turning (16) .
We used the nurses' CPOT score to analyse differences between the score at rest and during turning (discriminant validity), and to analyse agreement between the scores of the nurse pairs (interrater reliability).
The six intensive care nurses performed a total of 182 CPOT scorings (91 paired scores) for the 18 patients included. Each patient was scored with the CPOT between one and 17 times with a median of three, dependent on length of stay in the intensive care unit. The six nurses scored between eight and 55 times with a median of 29. To reduce the possibility of the nurses becoming familiar with the patient's pain behaviour, a patient was never scored more than four times by the same pair of nurses.
The nurses documented the patients' RASS level at each CPOT scoring in order to assess the included patients' level of sedation. The majority of the patients had a RASS score indicating that they were moderately to deeply sedated, with a median RASS score of -3 (+1 to -5).
ANALYSIS
Data were analysed using the statistics programmes IBM Statistical Package for the Social Sciences (SPSS) version 18 and the computer programme Vassar Stats (23) . We used similar analysis as in earlier studies in order to compare the results (16, 24, 25) . The CPOT can be regarded as having both categorical and continuous data, which is significant for the choice of analysis method (26) . We used the median for categorical data at the ordinal level, while estimating mean values for continuous data (27) .
Discriminant validity for the CPOT was analysed for differences in CPOT scores at rest and during turning within all domains: facial expressions, body movements, compliance with ventilator, and muscle tension. These categorical data were analysed at the ordinal level with Wilcoxon signed-rank test. To estimate discriminant validity of continuous data at the interval level, we compared the mean total score at rest with mean total score during turning by using paired t-test. For both analyses, the level of significance was set at p >0.05. 
ETHICAL CONSIDERATIONS
We have followed the ethical guidelines of the Declaration of Helsinki (30). We deemed the study subject to approval by the Regional Committees for Medical and Health Research Ethics (REC), as we wished to register patient data and assess patients' pain experiences using a new pain assessment tool. The study was approved by REC (2014/464), and we gained permission from the unit leader at the unit in question to perform the study. The majority of the included intensive care patients lacked competence to consent as a result of their health condition. The patients' families were thus informed and asked to consent, orally and in writing. In one case the patient consented following oral and written information. The six intensive care nurses were also informed, asked to participate, and gave their written
RESULTS
First we present the results of discriminant validity and next, the results of interrater reliability of the CPOT. Discriminant validity was investigated by comparing the nurses' CPOT scores at rest with the CPOT scores during turning. Table 1 shows mean values, standard deviation and the results of the Wilcoxon signed rank test analysis at the domain level. There were statistically significant differences in the scores between rest and turning within facial expression, compliance with the ventilator, and muscle tension, but not within the domain body movement.
The mean value of the CPOT total score was 0. 
DISCUSSION
The result of the study showed a significant difference between total CPOT mean score at rest and during turning. This difference indicates that the CPOT measures pain when pain is present. The result indicates that the Norwegian version of the CPOT has good discriminant validity, which corresponds with results from previous studies (16, 24, 25, 31, 32) .
Furthermore, the analysis of CPOT scores within each domain at rest and during turning showed significant differences within all domains, with the exception of the domain body movement. This exception may be explained by that patients in this study were relatively deeply sedated; they were given both analgesics and sedatives and were not very mobile.
Facial expression seems to be the most important domain for identifying pain, and also the domain with the lowest reliability.
The analysis of ICC, used to measure interrater reliability, showed excellent agreement between the nurses' total CPOT mean score at rest and moderate agreement during turning.
The results are in accordance with results from similar studies (31, 33) . That the agreement between the nurses' scores was better at rest than during turning, may, in our study, be explained by the patients being sedated. The most frequent CPOT score at rest was 0, while there was more variation in the patient's pain behaviour during turning, which caused greater variation in the CPOT score.
Another explanation for the moderate agreement may be the variation that arises when as many as six nurses assessed the patients. This may reflect reality better than studies that show somewhat better agreement but have only two nurses performing all the assessments (16, 24) . Stilma et al. report a lower agreement than our study (34) . She explained the results partly by that many nurses performed the assessments, but she also pointed to the transferability of an intensive care practice that represents reality.
ASSESSMENT TRAINING USEFUL
Polit and Beck claim that the most efficient way to increase reliability in this kind of study is to train the participants that perform the assessments (21) . This is in line with recommendations from similar studies that emphasise that training the nurses is crucial to the tool's reliability and validity in practice (25, 33) . The six nurses in the study had identical training in the use of the tool. In connection with the instruction video the nurses were able to score patient situations and have a discussion in order to arrive at a common understanding of the various domains. More practice in scoring the tool and a better common understanding may have resulted in improved agreement in the scores also during turning.
We have not found any earlier comparable studies that have investigated agreement (interrater reliability) between the nurses' CPOT score in each domain (16, 24, 25, 31, 32) .
The analysis of weighted kappa at domain level showed moderate to excellent agreement.
Facial expression was the domain with the lowest agreement level between the nurses' score at rest, with weighted kappa value of 0.41. A possible explanation is that the three response alternatives for facial expressions may be hard to distinguish. In the instructions accompanying the CPOT scale, "tense" (CPOT score 1) and "grimacing" (CPOT score 2) are accompanied by descriptions that may be hard to reach a common understanding on.
FACIAL EXPRESSION MOST IMPORTANT FOR ASSESSMENT OF PAIN
Another study investigated interrater reliability at the domain level of the Behavioral Pain Scale (BPS) (18) . Also in this study, facial expression showed the lowest agreement at rest as well as during turning. All known pain scales based on behaviour include facial expression as one of the domains, and the patient's facial expression is considered the most important component (35) . Rahu and colleagues claim that facial expression may be a valid alternative to self-report of pain in intensive care patients (36) .
Facial expression seems to be the most important domain for identifying pain, at the same time as it is the domain with the lowest reliability. Gélinas, Arbor and Keane have all questioned whether the domain facial expression in the CPOT should be developed to be more sensitive to minimize the risk for underestimating the patient's pain (25, 35) . The need for further development of the domain facial expression is supported by the results from this study. The domain muscle tension showed excellent agreement with a weighted kappa of 0.82. An explanation for this may be that the domain muscle tension in the CPOT has a brief description, and that the patient's muscular resistance in passive movements is relatively easy to notice when turning a patient.
The intensive care nurse should always have in mind that pain is frequently present in intensive care patients.
In most of the CPOT assessments the patients were estimated with low scores with a total CPOT mean score of 0.35 at rest and 1.5 during turning. The low CPOT scores may be explained by the patients generally being sedated to a sedation level that entails movement in response to being addressed, but without establishing eye contact (RASS = -3). Gélinas and Arbor suggested that sedated patients have a significantly lower CPOT score both at rest and during procedures compared to conscious patients (35) . In earlier studies with more awake patients, the CPOT has proved to be more in line with the patient's self-reported pain with a total CPOT mean score between 2 to 3 (31, 32, 33) .
STUDY LIMITATIONS
One limitation of the study is that the criterion validity, i.e. a comparison of the nurse's CPOT score and the patient's own assessment of pain, was not investigated. However, very few patients were able to use Numeric Rating Scale (NRS), and as a result we decided not to investigate the criterion validity in this study. The decision was also justified by referring to the studies by Keane and Nürnberg Damström et al., in which only a few patients were able to communicate their pain, and consequently the criteria validity could not be evaluated properly due to insufficient data collection (24, 25) . In other studies with more awake patients the CPOT has turned out to have high criterion validity in relation to the patients' self-report of pain (16, 37) .
Another limitation of the study was the repeated assessment of the patients due to the limited number of patients included. However, the patient's sedation level may have varied at the various incidences of assessment and thereby have created a natural variation in pain and pain behaviour in the same patient. The choice to assess patients several times may also be defended with that the nurses' scores are the basis for the analysis. A further limitation of the study is that it is performed in only one intensive care unit, and that all assessments were performed by intensive care nurses. The generalizability of the study may be limited as many intensive care units have other patient categories and fewer intensive care nurses.
CONCLUSION
The Norwegian version of the CPOT seems to be a valid and reliable pain assessment tool for mechanically ventilated intensive care patients. The CPOT can be implemented in intensive care units to systematically assess, document and evaluate intensive care patients' pain.
Through several studies the CPOT proves to be a well validated and reliability tested tool.
Nevertheless there is a need for further research on the Norwegian version of CPOT on other groups of intensive care patients. Further research should also be directed towards investigating whether the four domains in CPOT may be made more sensitive to pain particularly concerning the domain facial expression.
The intensive care nurse should be aware of the frequent presence of pain in the intensive care patient, especially in connection with procedures. A low score on pain behaviour in a deeply sedated patient does not necessarily indicate that the patient is not in pain (38, 39) . If CPOT could give an indication of whether an intensive care patient has pain or not, the tool
